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On \on@-ransg_.__r)lo‘nm ng_:?or Ye CS delao.r\'men)"

~ There are two r‘e\c&ed , butr dishinct ~}oPics: Yhe Fu&ure.
OP CS and the -Pu&ure oF Yhe CS dePc‘r}merﬁ-. 'T\\'e:j
are disknet -\OPiCS because the {jor-mer‘ can be dis-
cussed indePenden}b of local constraints, while the
Natter one connol Let us brieﬂj discuss —}\ne_«fuhfe
of Cs firs¥, because , withow a clear view of’ Yok,
1 canngh 'mgan)ng -()uflj _d‘x-sc“ss the v-?u}w‘e oP tHhe
department. S .

The ?“*‘,""Q 0{7 i C@ﬁﬁu‘ﬂnj ' Slcien'c‘c;:‘”

| vTo avoid 'mi.spmdét‘s}anding_; when T 't‘e?er"ro cs
7T do _g'__g_i--'réf)er' to s socidl asypects Csu@chas Thow ¥
'} can be sold , how i+ can "s.uPFo.secib be use Fu\\',’ whet
" beneﬁ']'s are e,xPCC}ed g*om it, ek . Nor _do ‘K ‘r‘ePcr »
Jo it as viewed b:j’ the Po\ilicioms, Yhe mﬂoﬁb‘op o
the \oﬁmen Cor by the mC:)ori}D o—? the not-so-laymen
—For' Yok moatter). Tns+ead, when T r‘eFer o CS
T re]per lo an in}e\\eduo.l d'tSCiP\‘me as charac*@rizec\
b:j i\‘s in]‘er‘nc.l vs}rud"u‘f‘e (w\/\ic\n‘ HVES ,‘r i}s‘coherencé),'
its c\h&\,lvenses; and its o]of;ar¥uni’ries, Yo which lisk
I should udd - because e are cl15cus$‘m3 s~

i}s né,ven:j, o

o | :}ﬂ‘s a ?ur’r)\eﬁ ,'P,fe\ihihor‘j;“ I ‘;shog»\d \Foin)ﬂo‘u} S
dwo different ways of coping with novelty. Most
"ncve\\jf. is not t‘dc\iqu bub gradua]‘. To cope .
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| EW‘DIOSS -1
with the V\o&\-er, we can }rb *6 undecstand iF in *elrmsb
of what is familiar and Yo relate it Jo past experience:
Lu.sing me)rokphors and Gna\03ies WE can P\an —\odo:j
Por Yomorrow in geslrerdo:j's '\-erm'mo\os:), This is
bg %r‘ Yhe most common silualion , and }here.]%re
the siluarion most PeoP]e are most cOmFor#a\:ﬂe
with. Tn the case o]() radical novenéj , however, }his
v{‘?@\m‘ilic\r‘ wWey 'o{? ”under‘s}‘anc\anﬁv does no} worl&, |
becawse our Pas} ex])er'aence is i;"re\evc‘n} ancl ‘}\ne' .
'cmo.\ogies 'o‘re s0 shallow that the become more
vmis'leo;dmj» Fhan i\llu\min'a)r';‘ng.}' Tadical 'ho’\_/e\b" |

o -ovxb _be'aﬂ;roache‘d with oo “dabula rasa”

vb‘_«j _Y'_\_(_D)‘ %r:,ins_*\-o.] [‘e\c.\-e i+ 4c'_eor\ier exrerience‘. "

~ bub by ’)Uinj o wme to 3ci?§ with if vie its in-
~ terndl "s}rgc¥u’re, properhies, cohcis\fcnt;“j,,' what have
: . (T}he}la er wo:j OF unc\er‘s&“omc\irls is less

’} - PoPu)csr. beéa’use i+ r‘equ‘d‘es‘" s\f\ar‘a\‘wor\&;)

Te’ch'no\ogn» 1S ex?eﬁ‘ ot ’:nﬁic\'_mj rodical novel-
Hes upon mankind. Nuclear weapons and Fhe Fill .
are exo\m[;\es -(’rom the \ast 50 Yeers; so is in my
opinion the o«u\'oma)iC,ComPu‘fer‘, and this not so
h\.\{uch in ibs caFaci\-:j o?o\ —\oQ\ -in -Hno.}'CoPoci}—:j '
it causes C’n\ﬁ a riﬂo)e on '}hg' surﬁjace o? our
culture — as in ils CQFO‘,Ci)D of & cho\\engga that is
s olu’re\:j without x.)'-)rebcedven\'- in the hisl‘orﬁ 'o(,) '

Mankind, S S

- Radical ﬂlbvve\}ies O‘Vré’,,:' “Q\YH'OS)‘ )’:’3 degmhcm ,} roYher




EWD1035-2

change s the on\J Pc‘radiﬁm oP hishrj and incremen-
Yol imPr‘ovemen} the on\:.) Poro\o\iﬁm oP Proaress;
For them, radica) n'o\le\b is most un‘seﬂ'\ins) be-

cause jnvisible.

The combined assumplion +thot, ﬁ)r the modor‘nb of’
)oeop\e, Sradu.a\ C\\omge S '\'\neif" Primab hi.s)rorico.\
Porac\igm ond thar gompukf‘s embod:j e radico\)v
ndvel}-ﬁj | ?xP\O\ins oll sorts QP s¥ransg Phen omeno., "
—Iv'meﬂ}iuh @ {eyo exo.m‘)o\es. |
(i)_»’fhev.)ocspu\o«r)‘_\b of ’_"Soﬁware »EnSi’neerms.ﬁ Mil-
\icf\s vo{)’do}\\a‘rs —and ’)ooun‘d_ﬂ-s,,‘ g)or' that motter! ~

 have heen poured into ik without any Yangible

f bene.?i}{ 1t vw'il-iv never \ocar ?r'w*,,a.s andbsis,o()
the SE'_Merc;;}ure reveals that it has o\cceP)-e&'as o
s Qko})}ér the 6elg)-cc/h}ro\dic)"in3 }ar‘ﬁé)f “how }o
!oro rom ]? You 'Com'} “, and )(\I\CA, bfj' Cc\uungn)‘ o
| o%%waren \orodu.c}ion “ W dreoks Frosrammina
@s o Frodqo}im Frocess —in which Frogrammet‘
raroclu.divi\:) Is measuread In SLOC's (= Dource
Lines o? Code) per month~ . TThis granc\iose
idiocy, however, s FoPu.\ar' because i+ has
couched the ergha‘enin‘jb uﬁfami\iaf*' n reas-
Surins\:} -Pami\iar' ,"\'erms, no modter \nQu..) ‘in- |

od eq:.A. 0.}6.

'(ii) 'ﬂ'te ma)')'le mo}lciah‘s ;hQSIéC\f of) OWJOMO\HC, :
comf%ﬁnfy Naively one would have expected the
’ mq}hema}‘»c.q\l’ <o mmur\‘; .Jto» haVe : w@\(omed 'H’iis B |
= neg;)ﬁ OFPOF}M“-’\S‘D: to show the i‘r\diSI)ef\ sable value
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OQ ibs well-honed }n’re“ec\'s, bu} no}\mnﬁ o.[? -}-he S‘Or}“!
Thsread |, 3} ifeﬁu\a(‘b declares dhel CS i so Wivial
that it neither deserves the nome of’ o science, nor
any oP their valuchle abtenbion. Tn fg&, %ej skir}
H"’e Issue bbecouse -\?c..oinﬁ i} wou\d ?rig\r\}en Hr\e
wits ou} of them.

Gii) The po m\o«rib oP AI. One would ex]oec} |
eo]o\e. }o {fee\ Jr"tr‘ec‘}ened_lob “ e 3\0\7\')‘ brc\ms".
T.n ?&c’r, the '@iﬁh)*eninﬁ Covn-u*'er’ bec,c;mes }'ess
{?ﬁsh‘}en’m_s iPi} is onl ,vused_ o simulate o J{?a_ﬁ»;lidr_
~ noncompuler (no m'o%*er‘ how -_imr)erpcc)'\b)‘, .
. 50: rmuch *23(‘ ’ﬁ&d@&) Y\ovenb omd the vgenera] -
| c\iﬂ)ic.mn‘:) | »_-inc\i.é\dmﬁf'o'ur own- of) deq]inf) with ik o
Lgvy ws turn our‘_vos)r}en}ian o our announced “lrU’)ig;' |

g Yne fm\ure o?‘ Com’\ouﬂns » Science.

When all is said and “rolol,, {he only Hm‘ns N
comlaud'er‘ can do ?or ws is to mar\‘apu\a‘re séjmbo\s,
but i+ does so on « scale that is  withoul precedend.
To do so, it has Yo be Progro»mmec\, and  the on\:j
"‘!"OUT\_ Wob o\? geﬂin Yhese Pr03ro..ms is ... 53
753mbol man'npulghcn, W ic}\‘ eor Ca siZec;.\o\e. )Oroﬁrom‘v
is o{)an uncommon amaunh ?Bt" me , ')f]nis' obser va-
}‘im Forc.es o Cundv«sicms) o qw\i*o\HVe‘ and a
quuan}‘l}‘O»HV‘e one. The.qua\i}o}‘i\lﬁ one is )Mo.} cs |
is anauoi,d'abl "cmc‘erned’ with the i‘n’rér’Plaj‘ b‘esween"
mechanized and human symbol mani palabion. The
quantitabve one s thar CS s unavoidably con~

c.e’rneo\‘» M’})\ | 'n'lc e%c\'we " o.])])\icq}}on OF {%rma\ }GC)’\«
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niques on o scele very feu Peop\_e, s ‘De}*, have
dream? o?. Whether we like i} or‘,no},‘ here is the N
core c\f\’c‘“enje thad Cofnpm}in& Science‘ as"m*e“edw;'
c\iSCiPhne {)acfes: how Yo alplb —~ mechanized or human-
\‘3,- {?)rmo‘\ '}eckniques e{ Aéc\‘ive\:j and on & much
\c.rger' scale than everrenvssaged loe.]%re. BD its
c\u_qi\abi\ib‘, the equi]omerd provides both the c‘\no.l\engev
. and n'!e‘ OPPOF\'W\Z‘B. The cho“enﬁe s unavoido\o\j
- ours bccouse neither }ke_;moﬁhemahc‘uans nor the

vvvv\ostcians_ are i-hc\ined | }o ]oic.k uP -}\r\e 3o~v\nﬂe¥{ |

| 'W\e Ma¥%.¢MQ}i,cians dob‘} "P.ic\&‘-%ov»"rhe‘, .Sou_».nHeFQ o
vbecqgse , Py and l-ar‘.ﬁe, Jhe vmc;’»rjf,“‘nemd‘ﬁclc\\ 5‘.u4.‘-.lc\“ -

s very informal. Whole books have been devoted

| }o '—\—He r;sh} op-}he A re‘o\‘ : mo(-\—\ne".makci‘an f‘ '}Q - o

wave his hands. They are the prisoners of
q;"trqcli\ibh o() mw ore -H‘\‘o\’n "QS Cer\}u‘r‘ies‘ ond ,
continue Yo c,\ihs, but -for' o small minori\-b,"" |
Jo the consensus model o? mothemoatical trath.

The Logicims don't Pic\A wp Yhe 30\\47\\‘\3}‘

| either. ”\he:j wre in the Process o? Yrons Ferr-‘_ng
logic ()rum _“'Hne. handmo»iden o[? Fki\oSOFkb" enel
Ch Mimic;kin‘s o? human réasoning ’ro_ an al’:‘e’rnc.-
Five o human reasoning. Ttheir focus Yough, is

an what vldgic,a\; 535,}‘3“‘3» o omo\ Can not cchieve
i principle” and the effeckive application of forma)
».**’-,Chhfqu?-sv h \‘ogié os eng:’heer‘,':j ,disciF\i‘nef so }o:‘ o |
: gFeo\k , 1s beyoend ‘}}he’,‘ - rmitment ’OF"H’\Q“" crm "‘.‘*""“b -

a5 o whole,
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I~ shor}, T presen} o v':s'noﬁ o? CS‘ as o\‘bfonc)'\ |
o?‘ ‘Fbr‘mo\l mathematics and oF o‘]':f.)}ed 103ic Yhat
will in due time —}ronscencl i} Pw‘en’c cllsc:j::\”’tes,

b& Wechve ("eal:2|ﬂ3 G ssjnvpc,o‘n} Par‘) o?
Le:bnlzs $r‘eam O{) PPOVIC\IY}S 53m\90\lc CG)CM)C&-

\'lon as Gn Oi)‘}er‘no\hve -}o \ﬂmman r"ea.SOnnnS

'Neeaness '}o sa:j, ‘HMS vision is no} univer.so;l.lj
'Shaf'ed On the Conh‘ost‘b) 1}' }')c\s mel wide- s)or'eacl

v—O\r'\Ci Some‘l”lme.ﬂ’ even vaolen¥~ O}OFOS,)'on —g}om o.n

- 5or+5 o() d\r‘ec)nons 1 men\hon , i
@ the mathemalical 5wlcl -l-hod- would ro.—}her con‘rmue o

\o be,lneVe. «}hc} Yhe TDr‘eam o() l_ezbmz 1S an unf‘eaf‘s—;.: ' ~ ‘ :’,

Ve ;nuswn

 0 'l)’le busmess 'communn)‘b ‘}ha)- )":avm3 been so\d ‘}o
| »f\%e idec Yhet Com?u-\—er.s Wou]d make la?e. o

_enster, is men’r&lb un}vt‘e]:o\r'ecl 4o o\cce.fa\- -Hm}

“ -*}'hej | onl " solve the easier Pro\o)ems bj crea%nj
much har‘der ones

o com}au}ef enginegering thot would rother com-

Yinue 1o act as ;F) i+ is ol cmb o motter of
bitrates and ?lolos

- v'o‘ an so«?r Sciences —Por‘ wl’\\c‘ﬂ_ComPu}In\g now
acts as some sort 0{7 interclisci )anc\r;j howven

o Yhe educalional business tha} {%zels thal, i | |
H— }\c\s 40,.’}60\911”,#?0#1!»40‘]' mvaﬁthema‘]jcs ‘o CS ‘:, -

Slud’en)‘sv,fi} édn. :CA’S » we“‘:»cloSe ks sc]'\m:}'s."v'

- Wide SPf‘eo.d as I)' is, ~Hle OPPOSt}‘Of\,IS no |
ground 'Por' cov\cludm3 -H'\o} there ;s Some)%mjj'[




| EWDjoss_Qé* .
wfong with the vision in c,uesHo‘n. “The ,or:)bo$>)iod |
mer‘e\:j r‘e'ﬁec}-s Hheot there 15 o deﬁnﬂ-e, wpper

| bound "P""‘ the role ot which ‘socieb as o whole
can cJOSOr)o in-}el)ec\“ua] }:)rogress C:F i)— COmb do

SO a‘}' o;“). __[n\‘enec)-ucxl revolutions are as unwel-

cCome as POH':CG.\ ones,

- T should add thot the vision is by no means
un‘:versﬂo\lb ré:.)'ec}ecl, 1n some *Porm or another,
 .'¥ iS5 o sowufce cf) inspil"‘o-v;]—ion —Por' guite o —fw
- Collegjwes ‘b__he.r'ev' ond el's,e;.mere‘_' , ‘
: cor‘dlng\&, bo—») n ‘}\neu"“}’ec»c.l'\lﬂg aﬂd N 4'}1@ o
’di’r‘ec}i_o'vn o? 'Hn’e'fir' R r‘esea}r‘.c).},. | (ﬂdmi-ne:c_lb, }})e:j

‘who ack ac-

are o ‘vh,x‘n'oﬁb, b_u’)‘_‘s»‘o ‘v*"_"'_s“':‘ 9a’\ileo:‘ "go.\ile'§.)' |

Educational Polkl,

 Educational :Po\ic‘j s trvial i{) e née&.s‘ oP

GOCie"D_ coincide with whal Socieb osk {—70?. Suceh

coincidence, r‘eﬁr'e-Hab\J, is ex\—remeb rere, In the

Case o() COmFMHr\j science —oand In view OPH'_“?'

}O,Pic's radicel V\O\/elb,'*h:is is vhoi-"amouz'inj abF

all =  dhe discre};oncj_ between needs and requeshs

is \_jrul:j dramaeatic. T have seen requests f{or

more “Advanced COBoL" in the curricuwlum, |
'»gehero;l .c’ov}vi]’)lo‘\irﬁsi thet the L«}ﬁdergra‘o:lq)‘e C.uf';-':“ o

riculum 15 oo innovahive’ and ‘neglects "{&ndae

mentals “ such as “basic business proctice and

 awareness, the invoice c:j"c\c and the ‘nominal ledger’; ,;
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'we s\f\m.«\d F‘j move o."l\‘en}aon -)o -H’)e '}eack; | of)

" 4y

—\-ec..m w or\< growp d\jnamms

7?7

Ccmmwf\acc\'\]oﬂ S\(lns 5
mnova%on manage_

“hurman Psbcho\ogb and

ment l? Yhese noises come )onmo.r;\\j From

Compu&'er‘ MSers -Hﬂose ‘ﬁ‘om comFu&er AN -

Locturers are eo‘uab s@norab\e (For instance,
in 1935, TBM has explained o} length io the —Carne-

dlan—~ umverss};es '”\OJ‘ fnﬂe‘j shou)d nol teach

| vo;:er‘a%nﬁ séjs")"ems )’)rn")C|P)es becausc | “work

- OS is not an'en}ry—)evel \)0)3 -I'B\"l Was

S 'C]earb aﬁ-aucl oF) em)o\o:jees knowlﬁg ,h}ou) o?er-

. 0\41"3‘} 535*6\%5 - should be Cons*ru\c ed. T "-\'rus} :
'\*\')OA‘ M")e res)- o? +He cOmPu&er |ndus}r& ‘.‘:5 5ome_ .
- wl-.a¥ more en\agh’renec) but have cll reason to
 assume thot on the wbo\e} » is no" Slgm? com}\
- so. Cer\um\:j where Progt‘&mmmg is concernec\
~ the COW\PM“CI" mdus)-r\j _.w&k e Possﬂa\e ex-
_’celo’non o’f’) INMOS— has not 36)- —Fa)rhomecl the
con Seguences of” being involved in a high -
-‘rec)mo\ow ‘mdus}r‘_cj.) So, \o:j and large, we

are on ouwr Own!

We are —?ac_ec\‘ with e Fraditional Feacher's c\ilémmd a
Yhal whenever we succeed in doing our J"b we\l |
 we have de\lver‘ea\ wns?*'s We may be F&ced

 with )—%e dnlemmq in exlreme vPorm 3@.} Y cel o
o f.-}ke c\alemma 4ro\d|\noncs\ ‘because »n'o”_o‘ne can e
'{)Ound a neoo bsckoo, o-f) %Oujy\} _ W,i“;\ow} de- ) }

o \Nerlns 91‘&0\0\0:\&'5 '\“\ﬁc& ol ﬁ?er' o
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| One_ o-[? the wa&é .OP .So‘vinj the dilemma
s b:j o#vo}dinj it + dont rfoc\< the boat! An
ex’f'reme echmPle 1S Provided 'bl'j the LAH-rqcm-
servalive un'.versi}:j o{) Cervera, SPain, whose
“Keclor reassured the v‘nsihnﬁ monarch Terdinand
with Yhe words “Foar be @om wus, Sire, the

dangerous noveH:j QP Jf\f‘"”kinj_-'.’. (This was

in tie previows century, oround the time Texas
gained its ihdependence G‘ow\ Mexico. Cervera

did nob become c )eo\clirla '“hi‘/ers”"}gf) and wrerev‘

| UT X-o ’{)o"lbw ks .e*c‘?;‘)’\e: it could .be‘.o’B,u’ed ‘_Hﬁ'a}. R
~ dhe war with Mexico has been fought n vain)

© Another way of drying Yo solve the dilemma

is by joining an established “school of thougnt”
that SH] shows signs of‘»vigguri,'ond b, })f(‘j"f‘lgi )
-\O Gr\d 'recogrji\?ion in Yot ’\éasue. :»_I,r'\ our lndus’h:j .
T think '.} 15 hnown as “the Amdah) ‘s’rra’rc:ib ‘ TFor
on American CS dePér}‘men}', the Oma\ogue would
be cloning , say, Stanford /MIT/ ChU/Berkeey , ol
rolled into one. —.[](7 we wish to consider the Amdahl
S}ro}egj ‘@)r the CS depar}men’r ar UT we vmu‘sf cem-
sider a} least Mo.iss»«es; QV‘\QC"-IgOJ one and wmore

| -Pundo\men¥a\ vone.'

The Yochical one is concerned 1_ ww“\ our chance

| O{)"SV“CC‘ZSS} in Q‘-"‘\fiCM»\c”f: ’is'}‘}herc C‘"j »cho-bnccbp OP
- Success ?‘*uj | CC’MPG}‘."&*B | W\”\  those {69*" <l) as | l“’”j -
‘as Texas is viewed in the USA as Down Under
s viewed in v-Hie.’- world ,} and Gi) when, co‘ﬁ\]oe}m‘s -{gr, -
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the same Cow\)oebnce ..bo’f\-\ N -Fc‘xculb and s}-uden}.s..
Qs H‘lose 'POU\I‘—- we can exPec}‘ o have +o f‘ecr"vn}‘
from therr \eﬁovers 7 (1 am shill « stranger Yo
these shores and , hence, without such a -Hw'mg as
o comsidered OF}rﬁon on this queshom \"1:3 im-
)m‘eSs'aon \S '”’\Q\‘ “qe GN swer miah}j ver\‘j well Yarn

Qud- o be neﬁo.hve.)

The wmore v‘F)und amen¥al 'P_oiris' is: do we
reallj believe -Hna)* th ose -fjow‘“ have fa‘ced' Yhe
dllemma . do Prowde what soc:e‘rj needs and
v’fAServe Com u\m\ﬁ Scnence as i+ deserves +o be_f o

: : serveol ? 1¥ nok, 'Hf\erc .5 \&He ' Powﬁ' in \)us§- .
O ern’\j ‘morse OP ‘H’)e same | | o

o "Fmo\\f_.,, ".(’,%a bes\- we <an- réac)-\. via : -}heb ﬁmdah\: .
| xs\-‘r‘a\-egj s ‘oecomi’nﬁ' the \eaclinj c\'one ,: it raises Yhe
queSFtOn w\ﬁe}‘her‘. we can ;\'\v\us mée“ on‘ 'c\')aﬂ‘ef oP

becofmnj “o \Eadinﬁ dePar“‘mer\% i

1Y’ Yhe conditions are salisfled —or seem sohs-
‘g)o\o\ea we can '}r‘\) the com?\emcr\\' o? e Amdahl )
s}ra}eab ; we might call i+ 4he anYi-clone slrra}eg‘j |
Tnstead o-? *rbms Yo imitaYe Yhe b; —Vou-f’ ‘one
Yries Yo dls}mgws\"a onesel? Pr‘am %hem +the deorer |
the be.Her To be su.ccess-?u\, i+ has 1o be done - |
'c)ear\a, -gor‘ F boils down -\o a rc—'depm\wo‘n o-P
’}CS as Popularb conce:ved o .

Two -’rechmc;x\ <onc3 -\':ons hove )ro be .SC‘A}IS'Y)Qd




" . o » . - v | vEWT.j\Q'&S-\o‘_-

Tirs*b , Ythere gre one or more areas of »aspec\-s
» thot are neg\ec:\‘ecl bfﬂ the bi3 ‘?ow‘ while cleservins ‘
o better -Po?re. .SecOr\db, our c\epo.r\‘men)r must have
Yhe COrFGSPonclinB s\—renﬁﬂns or it wmusy be Cemceivable
Yo build them wup. (Cornell seems Yo have ophed
for such o\s}ro}ejb when i+ decided o {)ocms on
“robolics”,; I have second +thoughls cbout that
choice: Y-H'v\e. —)oPic is o bit smeall and rather peri-
o P%er’é), and --ce MIT and CMU- onv}j mi_]cl\:) clifﬁf'erJ.
T om affaid that time will show Hhat Cornell hes
- b'eevh}‘ Yoo "\-i‘mid.)' We should realize that such |
‘areas —if dhey exist~ are of necessil unflshion-
able and unpopular. (Note thel ¥he unpopularity
: ,vWQu]d ‘also be our Pro¥é¢¥io-n: 1 will o_le\cij " Wee‘"
| moment obhers Jom —W\ebano\wawm, and when
.»—\\w% do, we know,in a way, thatl we have suc-
‘ceeded.) | o |

O-ﬂ) hand, T can think oP onc candido}e that
seems Yo meer dhe Yechni cal conditions, viz. “Yhe
e-ﬁ?echve, ‘arse-sc:o\\e qFP\iCa}-ion o{-) %rrr\a\ methods ’;:
1'3' S ne's\ec\‘ed ‘\9:) the bia' eﬁpur; i} lies oF the
CO“V‘? o?'co'mr:u}‘»nj 5cienc¢; Ut's dePar\fmen¥
hose considerable s}r‘eng})\' yn +his direction; ks

. sa icien}b | unPOPulaf‘ — it 5 in .F’Qc‘r_more un-

R ’)ooyu\af"i- n the UsSA »\m»n }e’\‘s'euo\‘\er‘e,‘_&h‘df ‘\r}w} is
| 3000\ s will delay the bia “’-?ouf’ m Joinin‘g ",fn”'.e o
'bvcc’nc,\ waggon _wha e our Sr‘aduo;*'é .FO]OLA\O’)*.O;\ |
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